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� What is it?
� Capable of generating complex wrappers  
� Wrappers (info. extraction programs)

� Extract information from multiple Web pages 
connected by URLs (page links) and 

� Package the extracted information into an XML 
document for complex data integration 

� Extremely useful for integrating access to 
multiple scientific (e.g., bio-informatics) data 
sources
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� Building and extending a promoter model
� Provided by Matthew Coleman (LLNL)

� Study the effects of low-dose radiation on human genes
� Typical Processing Steps:

 Microarray analysis 
 Statistical clustering analysis 

DB search for common promoter elements to link new 
candidate genes

Microarray
analysis cDNA Cluster

Database search for 
promoter identification

cDNA sequence 
of interest

cDNA sequence 
of interest

Blast cDNA 
sequences



4

SDM ISIC March 26-27, 2002

Technical Challenges of the Pilot Scenario
� A number of alternative solutions to implement the pilot 

scenario:
� at the microarray step 

� what genes are chosen, when and what level of radiations 
are the genes exposed to?, and so on

� Which types of microarry system is used? 
� at the cluster step 

� what clustering techniques are used and from which bio 
web service providers? 

� at the search step 
� what similarity criteria are used to identify more genes 

(blast, structure, different blast algorithms, etc.)?
� Which bio-data service providers offer the required 

search functionality?

➧ data integration challenge

➧ data integration challenge
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� Challenges for Heterogeneous Data Access
 Source-specific information wrapping
 Data integration across multiple heterogeneous sources

� A Simple Use Case:
� Start with the initial results from a microarray analysis

� A cDNA microarray system 
� at the clustering step 

� Start with single Web source: clusfavor (http://mbcr.bcm.tmc.edu/genepi/)

� at the search step 
� Start with single bio Web source:

– NCBI Genbank Keyword search
– NCBI Blastn
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Microarray
analysis

Statistical Clustering
of genes

Genes that changed 
significantly

Scenario
composer

XWrap Composer
CLUSFAVOR

*
*
*
*
*

*- New candidate 
target genes

BLAST search over a variety of 
data sources for common 

promoter elements to link new 
candidate genes

Gene ids

A list of related sequences

AA045112

XWrap Composer
NCBI BLAST

Promoter sequences

……

… …

A B C

Promoter model
Common promoter 

alignment

Consensus
sequences

http://genomatix.ge
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GenBank

List of similar sequences 
(blastn)sequence

GenID

GenBank
Summary

GenBank
Detail

BLAST
Detail

BLAST
Summary

ID,
Region match,
etc.

BLAST
Delay

Sequence

Detail URL
Detail URL

Sequence

BLAST
Response

Summary URLRequestID

…
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� Components of XWRAPComposer
� Interface language 

� Naming Space
� Specialization and Reuse of Wrappers  
� GUI for XWRApComposer Interface Design

� Composer scripting language 
� Merging several single-webpage data extractors into one 

complex XML page composer wrapper.
� XWRAPComposer Code Library

� Java Library
� C Library

� Self-configuring and self-tuning
� performance optimization, handling various unexpected delays, 

failover solutions
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� XWRAPComposer - Initial tookit release 
� for identified bio Web sources

� such as NCBI blast, NCBI Genbank search, PDB keyword, blast 
search, etc.

� Testing locally 
� Using AQR
� Using WebCQ 

� Testing within SDM
� LLNL, SDSC, NCSU, NWU, and other teams

� First official release (w/o optimization)
� By end of 2002
� Next spring/summer on the Web

� Next Release
� Self-recoverable from crash
� Secure
� Performance optimization …
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Input: Filename or URL of Clusfavor Output

Output:
<BlastN source=“NCBi” url=“” queryString=“”>

<objects desc=“”>
<object>

<genid>gen id</genid>
<desc>description</desc>
…
<topmatchedsequence> matched sequence </topmatchedsequence>

</object>
</objects>

</BlastN>

Template: matexample.ext_template
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<XWRAPCOMPOSER:PageComposer wrappername="matexample">
<XWRAPCOMPOSER:RunWrapper name=”clusfavor” type=”spacedelimited” inputurl=”&url;” queryString=””

extractionTemplate=”clusfavor.ext_template”>
<!-- if RunWrapper does not specify a style file, it should have an element of style that describes the style.-->

<XWRAPCOMPOSER:style>
<xsl:for-each select=”ResultSet/Object”>

<XWRAPCOMPOSER:RunWrapper name=” NCBiGenBank” type=”PageComposer”
inputurl=”blahblahblah&listid={sequenceid}” extractionTemplate="NCBiGenBank.ext_template">

<!-- if RunWrapper does not specify a style file, it should have an element of style that describes the style. -->

<XWRAPCOMPOSER:style>
<XWRAPCOMPOSER:RunWrapper name=”BlastN” type=”PageComposer”

inputurl=”blastnurl+{sequence}” style=”default” extractionTemplate="BlastN.ext_template">
</XWRAPCOMPOSER:RunWrapper>

</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunWrapper>
</xsl:for-each>

</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunWrapper>
</XWRAPCOMPOSER:PageComposer>
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CLUSFAVOR: Table Delimited Wrapper
Input:
Filename or URL of Clusfavor Output
Output:
<ResultSet>

<object>
<sequenceid>sequence1</sequenceid>
<sequenceid>sequence2</sequenceid>

</object>
</ResultSet>
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<ResultSet>

<object>

<sequenceid>T98316</sequenceid>

<sequenceid>T98261</sequenceid>

</object>

<object>

<sequenceid>AA045112</sequenceid>

</object>

<object>

<sequenceid>W44378</sequenceid>

<sequenceid>W45731</sequenceid>

</object>

...

</ResultSet>
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<XWRAPCOMPOSER:PageExtractor wrappername=”Clusfavor” releaseDate="" owner="">
<XWRAPCOMPOSER:RunTableDelimition>

<XWRAPCOMPOSER:Delimitors>
<XWRAPCOMPOSER:Delimitor>tab</XWRAPCOMPOSER:Delimitor>
<XWRAPCOMPOSER:Delimitor>comma</XWRAPCOMPOSER:Delimitor>
<XWRAPCOMPOSER:Delimitor>colon</XWRAPCOMPOSER:Delimitor>

</XWRAPCOMPOSER:Delimitors>
<XWRAPCOMPOSER:IgnoredCharacters>

<XWRAPCOMPOSER:Character>singlequote</XWRAPCOMPOSER:Character>
<XWRAPCOMPOSER:Character>[</XWRAPCOMPOSER:Character>
<XWRAPCOMPOSER:Character>]</XWRAPCOMPOSER:Character>

</XWRAPCOMPOSER:IgnoredCharacters>
<XWRAPCOMPOSER:columns>

<XWRAPCOMPOSER:column name=”5inchsequenceid” columnnumber="126"/>
<XWRAPCOMPOSER:column name=”3inchsequenceid” columnnumber="128"/>

</XWRAPCOMPOSER:columns>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<ResultSet>

<xsl:for-each select="table/row”>
<object>

<sequence><xsl:value-of select="5inchsequenceid"/></sequence>
<sequence><xsl:value-of select="3inchsequenceid"/></sequence>

</object>
</xsl:for-each>

</ResultSet>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunTableDelimition >

</XWRAPCOMPOSER:PageExtractor>
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Input:
A URL that contains a sequenceid in the queryString

Output:
<sequence> seq </sequence>
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<XWRAPCOMPOSER:PageComposer exe_wrapper_name=”NCBiGenBank” source_code=java
releaseDate="" owner="">

<XWRAPCOMPOSER:RunPageExtractor exe_name="NCBiGenBankSummary“ source_code=java 
code_generator="XWRAPElite" input_url=”&url;” query_string=””
extraction_template="NCBiGenBankSummary.ext_template">

<!-- NCBiGenBankSummary.ext_template should contain enough information to produce the
pageextractor as well as other description, such as the release date and the owner. -->

<XWRAPCOMPOSER:parameters></XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>

<xsl:template match="/">

<xsl:for-each select=”ResultSet/object”>
<XWRAPCOMPOSER:RunPageExtractor name="NCBiGenBankDetail" 

type=”KeywordExtraction” inputurl=”{detailpagelink}” querystring=””
extractionTemplate=”NCBiGenBankDetail.ext_template” style="default">

<!-- the default style refers to the predefined output format of NCBiGenBankDetail. -->
</XWRAPCOMPOSER:RunPageExtractor>

</xsl:for-each>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunPageExtractor>

</XWRAPCOMPOSER:PageComposer>
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<sequence>

CACCTGGAGAAACTTCTGCACTGGCACTGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC

CAAGTGATTTAATTTCAGCTGATTGGACTACGAATTCACAAGGCAGAAAAGTCAAGGTCA

TTTGGNATCTGGAGACAGGAGAACTCAAGGAACCNAAAGGACT

</sequence>
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Input:
A URL of the GenBank summary page
Output:
<ResultSet>

<structure>
<detailpagelink>link</detailpagelink>

</structure>
</ResultSet>
Template:

NCBiGenBankSummary.ext_template (generated by XWRAPElite)
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<XWRAPCOMPOSER:PageExtractor wrappername=”NCBiGenBankSummary” releaseDate="" owner="">
<XWRAPCOMPOSER:RunXWRAPEliteExtraction>

<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name=”tagElementSeparator” value=”td”/>
…

</XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<ResultSet>

<xsl:for-each select=”ResultSet/object”>
<structure>

<detailpagelink><xsl:value-of select="element2/link"/>
</detailpagelink>

</structure>
</xsl:for-each>

</ResultSet>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunXWRAPEliteExtraction>

</XWRAPCOMPOSER:PageExtractor>
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<ResultSet source="NCBiGenBankSummary">
<structure>

<detailPageLink>    
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=nucleotide&amp;list_uids=1
523314&amp;dopt=GenBank
</detailPageLink>

</structure>
</ResultSet>



22

SDM ISIC March 26-27, 2002

Input:
A URL of a GenBank detail page

Output:
<sequence> seq </sequence>

Template:
NCBiGenBankDetail.ext_template
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<XWRAPCOMPOSER:PageExtractor wrappername=”NCBiGenBankDetail” releaseDate="" 
owner="">

<XWRAPCOMPOSER:RunKeywordExtraction>
<XWRAPCOMPOSER:variables>

<XWRAPCOMPOSER:variable name=”sequence” BeginMatch=”&lt;B&gt; 
SEQUENCE&lt;/B&gt;” EndMatch=”Quality:” />
</XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<sequence><xsl:value-of select="sequence"/>
</sequence>

</xsl:template>
</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunKeywordExtraction>
</XWRAPCOMPOSER:PageExtractor>
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AA045112 
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<sequence>

CACCTGGAGAAACTTCTGCACTGGCACTGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC

CAAGTGATTTAATTTCAGCTGATTGGACTACGAATTCACAAGGCAGAAAAGTCAAGGTCA

TTTGGNATCTGGAGACAGGAGAACTCAAGGAACCNAAAGGACT

</sequence>
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CACCTGGAGAAACTTCTGCACTGGCACTGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC

CAAGTGATTTAATTTCAGCTGATTGGACTACGAATTCACAAGGCAGAAAAGTCAAGGTCA

TTTGGNATCTGGAGACAGGAGAACTCAAGGAACCNAAAGGACT

htgs
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Need 1000 base upstream
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Input:
� The URL of BlastN answer page
� QueryString

Output:
<BlastN source=“NCBi” url=“” queryString=“”>

<objects desc=“”>
<object>

<genid>gen id</genid>
<desc>description</desc>
…
<topmatchedsequence> matched sequence </topmatchedsequence>

</object>
</objects>

</BlastN>

Template: BlastN.ext_template
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BlastN.ext_template
<XWRAPCOMPOSER:PageComposer wrappername=”BlastN” releaseDate="" 

owner="">
<XWRAPCOMPOSER:RunPageExtractor name=”NCBiBlastResponse”

inputurl=”&queryurl;” queryString=”&queryString;”
extractionTemplate=”NCBiBlastResponse.ext_template”>

<XWRAPCOMPOSER:style>
<xsl:template match="/">

<XWRAPCOMPOSER:RunPageExtractor name=”NCBiBlastDelay”
inputurl=”&BlastCGI;” queryString=”&BlastQueryString;{requestid}”
extractionTemplate=”NCBiBlastDelay.ext_template”>

<XWRAPCOMPOSER:style>
<xsl:template match="/SummaryPageLink/">

<xsl:when test=”{waitinginterval}">
<!-- if waitinginverval has a value. -->

<XWRAPCOMPOSER:Refresh interval=”waitinginterval}” />
<!-- Refresh will run the page extractor after specified interval 

again.-->
</xsl:when>

<xsl:otherwise>
<XWRAPCOMPOSER:style src=”summaryanddetail.style” />
<!-- apply the style in the file that src references to. �

</xsl:otherwise>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunPageExtractor>

</xsl:template>
</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunPageExtractor>
</XWRAPCOMPOSER:PageComposer>

summaryAndDetail.style
<XWRAPCOMPOSER:style>

<xsl:template match="/ ">
<XWRAPCOMPOSER:RunPageExtractor name=”NCBiBlastSummary” inputurl=”{url}”

queryString=”{queryString}” extractionTemplate=”NCBiBlastSummary.ext_template”>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<BlastN source=”NCBI” url=”&realurl;” queryString=”&realQueryString;”>

<objects desc=”&description;”>
<xsl:for-each select="ResultSet/object/">

<object>
<genid><xsl:value-of select="genid"/></genid>
<desc><xsl:value-of select="desc"/></desc>
<length><xsl:value-of select="length"/></length>
<score><xsl:value-of select="score"/></score>
…

<XWRAPCOMPOSER:RunPageExtractor name=”NCBiBlastDetail” inputurl=”{sequencelink}”
queryString=”” style=”topmatched.style” extractionTemplate=”NCBiBlastDetail.ext_template” 
>

<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name=”startline” value=”{startline}”/>
<XWRAPCOMPOSER:para name=”endline” value=”{endline}”/>

</XWRAPCOMPOSER:parameters>
</XWRAPCOMPOSER:RunPageExtractor>

</object>
</xsl:for-each>

</objects>
</BlastN>

</xsl:template>
</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunPageExtractor>
</xsl:template>

</XWRAPCOMPOSER:style>

topMatched.style
<XWRAPCOMPOSER:style>

<xsl:template match="/"><topMatchedSequence><xsl:value-of select="ResultSet/object/topMatchedSequence"/> </topMatchedSequence></xsl:template>
</XWRAPCOMPOSER:style>
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<BlastN source=“NCBi” url=“...” queryString=“...”>
<objects desc=“...”>
<object>
<genid>gi|7630668|gb|AC011969.3|AC011969</genid>
<desc>Homo sapiens chromosome 4 clone RP11-520J8 map 4, WORKING DRAFT SEQUENCE, 13 unordered pieces</desc>
<length>193168 </length>
<score>297 bits (150) </score>
<expect>2e-78</expect>
<identities>156/159 (98%)</identities>
<strand>Plus / Minus </strand>
<topmatchedsequence>

10381 catttgtaac atttcctctt tgagactctg agttcaccta gagaagtcta agcataacag
10441 ctttctttcc cagcacgagc ctttatagct ctctttagct caaccactct gtccatccag

...
11161 ttccctgggg agtttcaaga tccacacaca ccctccacca ccacaaagct ttaactgact

</topmatchedsequence>
</object>
<object>
<genid>gi|18701932|gb|AC111982.1|</genid>
<desc>Rattus norvegicus clone CH230-122A17, *** SEQUENCING IN PROGRESS ***, 53 unordered pieces </desc>
<length>120045 </length>
<score>38.2 bits (19)</score>
<expect>2.8</expect>
<identities>19/19 (100%)</identities>
<strand>Plus / Minus</strand>
<topmatchedsequence>

55681 cccatgtcga aggttcccag catcctgcca catccctctt tcttccttct gcatgctttc
55741 tccatctcct tagtctgctt ggatgtgatt acagagcttt tgcatcagct ctgtcggaat

...
56521 agaaagtaac tggagaaagt tctgtttgtc tccttcgtta gagcatgagt gcatttgcta

</topmatchedsequence>
</object>

...
</objects>

</BlastN>
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Input:
A URL

Output:
<requestid>…</requestid>

Template: BlastNResponse.ext_template
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<XWRAPCOMPOSER:PageExtractor wrappername=”BlastNResponse” releaseDate="" 
owner="">

<XWRAPCOMPOSER:RunKeywordExtraction>
<XWRAPCOMPOSER:variables>

<XWRAPCOMPOSER:variable name=”requestid” BeginMatch=”The request ID is 
&lt;input name=&quot;RID&quot; size=&quot;50&quot; type=&quot;text&quot; 
value=&quot;” EndMatch=”&quot;&gt;” />

<!-- &quot; refers to a character of quote. �
</XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<requestid><xsl:value-of select="requestid"/>
</requestid>

</xsl:template>
</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunKeywordExtraction>
</XWRAPCOMPOSER:PageExtractor>
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<requestid>
1016683527-17220-23283

</requestid>
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Input: A URL and a QueryString

Output:
<SummaryPageLink>

<url>summaryurl</url>
<queryString>queryString</queryString>
<wait>waitinginterval</wait>

</SummaryPageLink>
Template: BlastNDelay.ext_template
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<XWRAPCOMPOSER:PageExtractor wrappername=”BlastNDelay” releaseDate="" owner="">
<XWRAPCOMPOSER:RunKeywordExtraction>

<XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:variable name=”waitinginterval” BeginMatch=”This page will be 

automatically updated in &lt;b&gt;” EndMatch=”&lt;/b&gt; seconds until search is done” />
<!-- &quot; refers to a character of quote. �

</XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<SummaryPageLink>

<url>&realurl;</url>
<queryString>&realQueryString;</queryString>
<wait><xsl:value-of select="waitinginterval"/></wait>

</SummaryPageLink>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunKeywordExtraction>

</XWRAPCOMPOSER:PageExtractor>
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<SummaryPageLink>
<url>

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi

</url>
<queryString>

ALIGNMENT=50…&amp;RID= 1016683527-17220-23283&amp;…CMD=get

</queryString>
<wait>30</wait>

</SummaryPageLink>
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Input: 
<url>The URL of BLAST Summary Page</url>

Output:
<ResultSet>

<object>
<genid>gen id</genid> 
<sequencelink>sequencelink</sequencelink>
<desc>description</desc>
<length>length</length>
<score>score </score>
<expect>expect</expect>
<identities> identities </identities>
<strand> strand </strand>
<startline>startline</startline>
<endline>endline</endline>

</object>
</ResultSet>

Template: NCBiBlastSummary.ext_template
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<XWRAPCOMPOSER:PageExtractor wrappername=”NCBiBlastSummary” releaseDate="" owner="">
<XWRAPCOMPOSER:RunXWRAPEliteExtraction>

<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name=”tagElementSeparator” value=”td”/>
…

</XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<ResultSet>

<xsl:for-each select=”ResultSet/object”>
<object>

<genid><xsl:value-of select="element1"/></genid>
...

</object>
</xsl:for-each>

</ResultSet>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunXWRAPEliteExtraction>

</XWRAPCOMPOSER:PageExtractor>
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<ResultSet>
<object>

<genid>gi|7630668|gb|AC011969.3|AC011969</genid> 
<sequencelink>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=07630668&
dopt=GenBank</sequencelink>
<desc>Homo sapiens chromosome 4 clone RP11-520J8 map 4, WORKING DRAFT SEQUENCE, 13 unordered 
pieces</desc>
<length>193168 </length>
<score>297 bits (150) </score>
<expect>2e-78</expect>
<identities>156/159 (98%)</identities>
<strand>Plus / Minus </strand>
<startline>10906</startline>
<endline>10786</endline>

</object>
<object>

...
</object>
...

</ResultSet>
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Input: 
The URL of The BLAST Detail Page
Output: 
<ResultSet>

<object>
<topMatchedSequence>Topmatched Sequence
</topMatchedSequence>

</object>
</ResultSet>

Template:NCBiBlastNDetail.ext_template
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<XWRAPCOMPOSER:PageExtractor wrappername=”NCBiBlastDetail” releaseDate="" owner="">
<XWRAPCOMPOSER:RunLineExtraction>

<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name=”startline” value=”&startline;”/>
<XWRAPCOMPOSER:para name=”endline” value=”&endline”/>
<!—the two parameter values should be obtained from input/environments. �

</XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>

<xsl:template match="/">
<ResultSet>

<object>
<topmatchedsequence>

<xsl:for-each select=”ResultSet/object/”>
<!—the output of lineextraction would be ResultSet/object/line/content. �

<xsl:value-of select="line"/>
</xsl:for-each>

</topmatchedsequence>
</object>

</ResultSet>
</xsl:template>

</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunLineExtraction>

</XWRAPCOMPOSER:PageExtractor>
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<ResultSet source=“NCBI_Blastn” search_seq=“AA045112”, …>
<object>

<topmatchedsequence>
<sequence_id>AC011969 </sequence_id>
<seq_fragment_matched>

10381 catttgtaac atttcctctt tgagactctg agttcaccta gagaagtcta agcataacag
10441 ctttctttcc cagcacgagc ctttatagct ctctttagct caaccactct gtccatccag 
10501 ccaatggatg tcccttcccc tgtaccccaa tttcaagctt attttaggaa gccttgaact 
10561 accatgtatc ctggctccta gctgagttta ttagaggtat ggagcagtgc aacttaaact 
10621 caagttgcac ttacattttg aattttaaaa tgatggtttt atctgttgtg tgaagtggtt 
10681 cacccttgag gaccaggagc ctccatatcc tgactgaaaa ccttttctga gacttagagt 
10741 aacagtactt ttggttcctt gagttctcct gtctccagat accaaatgac cttgactttt 
10801 ctgccttgtg aattcgtagt ccaatcagct gaaattaaat cacttgggag ggacgcatag 
10861 aaggagctct aggaacacag tgccagtgca gaagtttctc caggtggcct ccctttccaa 
10921 caatgtacat aataaagtgt atgcactttc actaatattt ttggggtgag agtctgtttc 
10981 ggcctgtatt gaatgtctgt ggatttccgt tttcagaagt agtacattag atcctccggt 
11041 tctgagctgg ctggttggct tcttcgtgtg ctttgtgggc caggggaagg ggacaggctg 
11101 ctgtgggcca tctgctgtct cccaggtcca ggcaccctct ggtgcactgg cccacacatt 
11161 ttccctgggg agtttcaaga tccacacaca ccctccacca ccacaaagct ttaactgact

<seq_fragment_matched>
</topmatchedsequence>

</object>
<object>

…..
</object>
……

</ResultSet>
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